Differential effects of vitamin E and three hydrophilic antioxidants on the actinomycin D-induced and colcemid-accelerated apoptosis in human leukemia CMK-7 cell line.
The actinomycin D (AD)-induced apoptosis in human leukemia CMK-7 cell line is greatly accelerated by microtubule disruption with colcemid (CL). We studied the effect of antioxidants on this apoptosis in order to learn how the universal signal mediators, reactive oxygen species (ROS), are involved. Caspase-3 activation and DNA fragmentation were both suppressed by vitamin E (VE), t-butylhydroxyanisole, and luteolin. The ROS formation in the AD treatment was evidenced by flow cytometry, and further supported by suppression of caspase-3 activation by superoxide radical-forming enzyme inhibitors (TTFA, rotenone, and DPI). The inhibition of apoptosis by VE was completed during the initial 1-h treatment with AD, but it did not appear when VE was added with CL to washed cells after AD treatment. Luteolin, an iron chelator PDTC, and a water-soluble VE analogue, trolox, inhibited the apoptosis when added with CL after the AD treatment. Western blot analysis showed that the proteolytic cleavage of procaspase-9 and procaspase-3 were both inhibited when VE was added with AD or when luteolin was added with CL, and that the cytochrome c liberation was suppressed by both antioxidants. This result implies that the ROS are initially formed in lipophilic environments (e.g. mitochondrial membrane) and then they diffuse into an aqueous environment (i.e. cytoplasm) where they promote the apoptotic process in combination with the cytoskeletal disruption. Thus, the different antioxidants are effective to scavenge ROS for preventing the apoptosis in its different phases.